Dislocation of chromatin elements in prophase induced by diethylstilbestrol: a novel mechanism by which micronuclei can arise.
The in vitro micronucleus test with Syrian hamster embryo (SHE) cells assays the induction of micronuclei by chemical agents. Both chromosome fragments and lagging chromosomes can give rise to micronuclei. Nevertheless, only limited information is available on the ultrastructure of micronuclei and the mechanisms of their formation. Diethylstilbestrol (DES), a non-mutagenic carcinogen, as well as its analogue 3.3'-DES induce micronuclei in SHE cells. A comparison of the dose response of DES-induced micronucleus formation with the previously published ones for aneuploidy and transformation shows that all 3 run in parallel. Thus, a functional relationship between these endpoints, in the SHE system, may be implied. The present study is designed to address the formation of micronuclei using supravital UV microscopy, to test for the presence of defined chromosome domains within micronuclei using immunocytochemistry, and to define aspects of their ultrastructure by electron microscopy. Supravital UV microscopy showed that 3.3'-DES induces displacement of chromosomes/chromatids during prophase/anaphase and formation of micronuclei during cytokinesis. Immunocytochemistry revealed that micronuclei contain, at high frequencies, CREST antibody-reactive kinetochores, indicating the presence of whole chromosomes or centric fragments in these structures. Moreover, transmission electron microscopy showed that micronuclei exhibit ultrastructural details typical of interphase nuclei. Specifically, micronuclei exhibited morphological evidence of a nuclear lamina and segregation of karyoplasm into euchromatic and heterochromatic regions. All micronuclei examined were enclosed by a nuclear envelope of normal morphology and showed nuclear pore complexes. Together the findings provide evidence that DES interferes with the mitotic apparatus as early as prophase, resulting in the formation of micronuclei and, as a consequence, in the loss of chromatids or chromosomes.